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C U R R E N T  S T A T E  O F  T H E  F I S U  S T O C K S  O F  
L A K E  V I C T O R I A  ( U g a n d a )  
A B S T R A C T  
,  A  t o t a l  o f  5 6 1  h a u l s  w e r e  t a k e n  d u r i n g  e~perimental b o t t o m  t r a w l  s u r v e y s  i n  t h e  U g a n d a  
s e c t o r  o f L a k e  V i c t o r i a  d u r i n g  t h e  perio~ N o v e m b e r  1 9 9 7  t o  D e c e m b e r  1 9 9 9  t o  e s t i m a t e  
compositio~ d i s t r i b u t i o n  a n d  a b u n d a n c e  o f t h e  m a j o r  f i s h  s p e c i e s  i n  w a t e r s  4 - 6 0  m  d e e p .  
S e v e n t e e n  f i s h  g r o u p s  w e r e  c a u g h t  w i t h  N i l e  p e r c h ,  L a t e s  n i l o t i c u s  ( L . ) ,  c o n s t i t u t i n g  
9 0 . 0 2 %  b y  W e i g h t .  H a p l o c h r o m i n e s  a n d  L .  niloti~s o c c u r r e d  i n  a l l  a r e a s  s a m p l e d  w h i l e .  
N i l e  t i l a p i a ,  O r e o c h r o m i s  n i l o t i c u s ( L . ) ,  a n d  o t h e r  t i l a p i i n e s  w e r e  r e s t r i c t e d  t o  w a t e r s  < 3 0  
m  d e e p .  T h e  m e a n  t r a w l  c a t c h  r a t e  i n  t h e  z o n e  w h e r e  a r t i s a n a l  f i s h e r m e n  o p e r a t e  ( i . e .  i n  
w a t e r s < 3 0 m d e p t h ) w a s  1 6 9 . 9 4 · k g h r -
1
, o f w h i c h 9 0 . 2 4 % w a s  L .  n i l o t i c u s .  S p e c i e s  
d i v e r s i t y  a n d  r e l a t i v e  a b u n d a n c e  decrea~d w i t h  i n c r e a s i n g  w a t e r  d e p t h .  
K e y  w o r d s :  F I S H  S T O C K S  O F  L A K E  V I C T O R I A ,  U G A N D A  
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I N T R O D U C T I O N  
U n t i l  t h e  1 9 7 0 s ,  L a k e  V i c t o r i a  h a d  a  m u l t i - s p e c i e s  f i s h e r y  d o m i n a t e d  b y  t h e  t i l a p i i n e  a n d  
h a p l o c h r o m i n e  c i c h l i d s .  T h e r e  w e r e  i m p o r t a n t  s u b s i d i a r y  f i s h e r i e s  f o r  m o r e  t h a n  2 0  
g e n e r a  o f  n o n - c i c h l i d  f i s h e s ,  i n c l u d i n g  c a t f i s h e s  ( B a g r u s  d o c m a k  ( F o r s k a l l ) ,  C l a r i a s  
g a r i e p i n u s  ( B u r c h e l l ) ,  S y n o d o n t i s  s p p  a n d  S c h i l b e  i n t e r m e d i u s ) ,  t h e  l u n g f i s h  ( P r o t o p t e r u s  
a e t h i o p i c u s  ( H e c k e l »  a n d  L a b e o  v i c t o r i a n u s  ( K u d h o n g a n i a  &  C o r d o n e  1 9 7 4 ) .  S t o c k s  o f  
m o s t  o f t h e s e  s p e c i e s  d e c l i n e d  a n d  o t h e r s  d i s a p p e a r e d  f o l l o w i n g  t h e  i n t r o d u c t i o n  o f f o u r  
t i l a p i i n e s  ( O r e o c h r o m i s  n i l o t i c u s ,  O r e o c h r o m i s  l e u c o s t i c t u s ,  T i l a p i a  r e n d a l l i  a n d  T i l a p i a  
z i l l i i  ( G r e v a i s »  a n d  N i l e  p e r c h  ( L a t e s  n i l o t i c u s )  d u r i n g  t h e  1 9 5 0 s .  S i n c e  t h e n  t h e  f i s h e r y  
h a s  b e e n  d o m i n a t e d  b y  N i l e  p e r c h ,  N i l e  t i l a p i a  a n d  t h e  n a t i v e  c y p r i n i d  s p e c i e s ,  
R a s t r i n e o b o l a  a r g e n t e a  ( M u k e n e ) .  
L a k e  V i c t o r i a  i s  a n  i m p o r t a n t  s o u r c e  o f f i s h  o n l y  l o c a l  f o r  c o n s u m p t i o n  b u t  a l s o  f o r  
e x p o r t .  A n u m b e r  o f f i s h p r o c e s s i n g p l a n t s h a v e b e e n c o n s t r u c t e d a l o n g t h e s h o r e s  o f t h e  
l a k e ,  1 1  o f w h i c h  a r e  l i c e n s e d  t o  o p e r a t e  i n  U g a n d a  ( O d o n g k a r a  &  O k a r o n o n  1 9 9 9 ) .  T h e  
f i s h i n g  c a p a c i t y  i n  t h e  U g a n d a  s e c t o r  i n c r e a s e d  f r o m  a b o u t  3  2 0 0  f i s h i n g  c a n o e s  i n  1 9 7 2  
t o  8  0 0 0  b y  1 9 9 0  ( O k a r o n o n  1 9 9 4 )  a n d  w a s  e s t i m a t e d  t o  b e  a b o u t  1 0  0 0 0  c a n o e s  i n  1 9 9 8  
( C .  D h a t e m w a ,  p e r s o n a l  c o m m u n i c a t i o n ) .  
T h i s  i n c r e a s e  i n  f i s h i n g  e f f o r t  a n d  i n v e s t m e n t  w a s  m a d e  w i t h o u t  c l e a r  k n o w l e d g e  o f t h e  
m a g n i t u d e  o f t h e  s t o c k s .  T h e r e  a r e  i n d i c a t i o n s  t h a t  t h e  f i s h e r y  y i e l d  h a s  d e c l i n e d  f r o m  
1 3 5 0 0 0  t o n s  i n  1 9 9 3  t o  1 0 7  0 0 0  t o n s  i n  1 9 9 7  ( O d o n g k a r a  &  O k a r o n o n  1 9 9 9 ) .  T h e  o n l y  
p r e v i o u s  e x t e n s i v e  s t o c k  a s s e s s m e n t  e x e r c i s e  u n d e r t a k e n  w a s  f r o m  1 9 6 9  t o  1 9 7 1 ,  b e f o r e  
t h e  N i l e  p e r c h  u p s u r g e  ( K u d h o n g a n i a  &  C o r d o n e  1 9 7 4 ) .  T h e  c u r r e n t  s t o c k  a s s e s s m e n t  
p r o g r a m m e ,  w h i c h  c o m m e n c e d  i n  1 9 9 7 ,  i s  d e s i g n e d  t o  g e n e r a t e  i n f o r m a t i o n  t o  u n d e r p i n  
m a n a g e m e n t  d e c i s i o n  m a k i n g  f o r  t h e  f i s p e r y .  T h i s  i n c l u d e s  e s t i m a t i n g  t h e  c u r r e n t  
c o m p o s i t i o n ,  d i s t r i b u t i o n ,  a b u n d a n c e ,  p o p u l a t i o n  s t r u c t u r e  a n d  b i o m a s s  o f t h e  m a j o r  f i s h  
s p e c i e s .  T h e  o b j e c t i v e  o f t h i s  p a p e r  i s  t q  p r o v i d e  a n  o v e r v i e w  o f t h e  c u r r e n t  s t a t e  o f t h e  
f i s h  s t o c k s  i n  t h e  U g a n d a n  p o r t i o n  o f L a k e  V i c t o r i a .  
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M A T E R I A L S  A N D  M E T H O D S  
E x p e r i m e n t a l  b o t t o m  t r a w l i n g  s u r v e y s  w e r e  c a r r i e d  o u t  m o n t h l y  i n  t h e  U g a n d a  s e c t o r  o f  
t h e  l a k e  u s i n g  t h e  r e s e a r c h  v e s s e l  R . V .  m I S .  B e c a u s e  o f t h e  l a r g e  s i z e  o f t h e  U g a n d a  
s e c t o r o f t h e l a k e ,  i t w a s d i v i d e d i n t o t h r e e z o n e s :  Z o n e  1 - T a n z a n i a l U g a n d a b o r d e r t o  
B u k a k a t a  ( B u g o m a  C h a n n e l ) ,  Z o n e  1 1 - B u k a k a t a  t o  K i y i n d i  ( R o s e b u r y  C h a n n e l ) ,  a n d  
Z o n e  I D - K i y i n d i  t o  U g a n d a l K e n y a  b o r d e r  ( F i g .  1 ) .  T h e  s e c t o r  w a s  f u r t h e r  d i v i d e d  i n t o '  
g r i d s  o f 5  n a u t i c a l  m i l e s  s q u a r e .  T h e  b o t t o m  t r a w l  s u r v e y s  u s i n g  t h e s e  g r i d s  b e c a m e  
o p e r a t i o n a l  d u r i n g  1 9 9 9 .  T h e  g r i d s  s u r v e y e d  i n c l u d e d  t h o s e  w i t h  t r a n s e c t s  s u r v e y e d  i n  
e a r l i e r  o p e r a t i o n s  o f  1 9 9 3 - 1 9 9 8 .  E a c h  z o n e  w a s  s u r v e y e d  q u a r t e r l y  b e t w e e n  N o v e m b e r  
1 9 9 7  a n d  D e c e m b e r  1 9 9 9 .  A  m o n t h l y  s~mpling e x e r c i s e  c o m p r i s e d  4 - 6  h a u l s  p e r  d a y  o n  
a v e r a g e  f o r  1 0  d a y s .  O n  s o m e  o c c a s i o n s  t h e  s a m p l i n g  w a s  c u r t a i l e d  b e c a u s e  t h e  r e s e a r c h  
v e s s e l  b r o k e  d o w n .  N o  s u r v e y  w a s  c a r r i e d  o u t  i n  F e b r u a r y  1 9 9 9  b e c a u s e  t h e  R . V .  m I S  
w a s  b e i n g  u s e d  f o r  t h e  l a k e - w i d e  hydro~coustic s u r v e y .  
A  t o t a l  o f 5 6 1 h a u l s  o f 3 0  m i n u t e s  d u r a t i o n w e r e  m a d e  u s i n g  a  2 5 . 4  m m  c o d e n d  m e s h  
s i z e  t r a w l  n e t  i n  t r a n s e c t s  ( w i t h i n  g r i d s )  w h e r e  t h e  w a t e r s  w e r e  4 - 6 0  m e t r e s  d e e p .  A  n e w  
t r a w l  n e t  w i t h  a  h e a d  r o p e  o f 2 4 . 4  m  l o n g  w a s  u s e d  w i t h  e f f e c t  f r o m  N o v e m b e r  1 9 9 8 .  
T h e  n e t  u s e d  i n  t h e  p r e v i o u s  s u r v e y s  h a d  a  h e a d  r o p e  o f 2 6 . 5  m  l o n g .  F i s h  c a t c h e s  w e r e  
s o r t e d  i n t o  s p e c i e s ;  i n d i v i d u a l  w e i g h t s  ( g )  a n d  l e n g t h s  ( T L ,  c m )  w e r e  r e c o r d e d .  T h e  f i s h  
w e r e  s e x e d ,  r e p r o d u c t i v e  s t a t e  n o t e d ,  an~ t h e  c o n t e n t s  o f t h e  s t o m a c h  a s s e s s e d .  W h e r e  
p o s s i b l e ,  e v e r y  f i s h  i n  t h e  c a t c h  w a s  i n d i v i d u a l l y  m e a s u r e d .  F o r  l a r g e  c a t c h e s ,  t h e  N i l e  
p e r c h  a b o v e  3 5  c m  T L  w e r e  m e a s u r e d  i n d i v i d u a l l y  a n d  t h e  s m a l l e r  f i s h  w e r e  s u b s a m p l e d .  
T o  a c h i e v e  t h i s  s u b s a m p l i n g  i n  u n b i a s e d  m a n n e r ,  t h e  c a t c h  w a s  m i x e d  t h o r o u g h l y  a n d  a  
s u b s a m p l e o f a p p r o x i m a t e l y t h r e e  s h o v e l f u l s  o f a p p r o x i m a t e l y 2 0 0 f i s h  w e r e t a k e n f o r  
m e a s u r e m e n t  o f t h e  b i o l o g i c a l  c h a r a c t e q s t i c s .  T h e  r e s u l t s  o f t h e  s u b s a m p l e  ~ere r a i s e d  
. I  
b y  t h e  p r o p o r t i o n  o f t h e  s u b s a m p l e  a g a i n s t  t h e  t o t a l  c a t c h  b y  w e i g h t  ( e x c l u d i n g  t h e  l a r g e r  
f i s h ) .  
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R E S U L T S  
D i s t r i b u t i o n  o f h a u l s  b y z o n e  a n d d e p t h ,  
O f t h e  5 6 1  h a u l s  m a d e  f r o m  N o v e m b e r  1 9 9 7  t o  D e c e m b e r  1 9 9 9 , 4 8 %  w e r e  t a k e n  i n  Z o n e  
1 1 , 4 0 %  i n  Z o n e  i l l a n d  1 2 %  i n  Z o n e  I  ( T a b l e  1 ) .  T h e  l o w  n u m b e r  o f h a u l s  i n  Z o n e  I  w a s  
p r i m a r i l y  b e c a u s e  o f b r e a k d o w n  o f t h e  r f s e a r c h  v e s s e l  a n d ,  t o  a  c e r t a i n  e x t e n t ,  r o u g h  
w e a t h e r .  T h e  m a j o r i t y  o f t h e  t r a w l  h a u l s  ( 7 2 % )  w e r e  m a d e  i n  w a t e r s  b e t w e e n  1 0  m  a n d  
3 0  m  d e e p ,  w h i l e  1 8 %  w e r e  i n  s h a l l o w e r  w a t e r s  ( T a b l e  1 ) .  
F i s h  S P e c i e s  c o m p o s i t i o n  a n d  d i s t r i b u t i o n  
D u r i n g  t h e  c u r r e n t  s u r v e y  o f N o v e m b e r  1 9 9 7  t o  D e c e m b e r  1 9 9 9 ,  1 7  f i s h  s p e c i e s  g r o u p s  
( 1 4  g e n e r a )  w e r e  r e c o r d e d  ( T a b l e  2 ) .  T h e s e  g r o u p s  i n c l u d e d  s p e c i e s  c o m p l e x e s  s u c h  a s  
h a p l o c h r o m i n e  c i c h l i d s .  L .  n i l o t i c u s  d o m i n a t e d  t h e  c a t c h e s  ( 9 0 %  b y  w e i g h t )  f o l l o w e d  b y  
O .  n i l o t i c u s  ( 5 . 1  % ) ,  h a p l o c h r o m i n e s  ( 3 . 2 % ) ;  t h e  o t h e r  s p e c i e s  g r o u p s  c o n t r i b u t e d  l e s s  
t h a n  2 % ' ( T a b l e  3 ) .  
) - ;
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T h e  h i g h e s t  c a t c h e s  w e r e  o b t a i n e d  i n  Z o n e  I I ,  w h e r e  a n  a v e r a g e  o f  1 9 1 . 7  k g  h r - I  w a s  
~~ 
•  
r e c o r d e d  f o l l o w e d  b y  Z o n e  I  ( 1 4 2 . 4  k g  h r -
l
)  a n d  t h e  l e a s t  w a s  1 3 5 . 4  k g  h r -
l  
i n  Z o n e  i l l  
( T a b l e  4 ) .  F i s h  s p e c i e s  d i v e r s i t y  w a s  gr~atest i n  t h e  d e p t h  r a n g e  1 0 - 2 0  m ,  a n d  d e c l i n e d  
m a r k e d l y  w i t h  i n c r e a s i n g  d e p t h  ( T a b l e  2 ) .  A  h i g h  p r o p o r t i o n  o f t h e  f i s h  ( 9 4 % )  w a s  f o u n d  
i n  w a t e r s  < 3 0  m  d e e p  ( T a b l e s  3  a n d  4 ) .  L .  n i l o t i c u s  a n d  h a p l o c h r o m i n e s  o c c u r r e d  i n  a l l  
a r e a s  s a m p l e d  w h i l e  O .  n i l o t i c u s  a n d  o t q e r  t i l a p i i n e s  w e r e  r e s t r i c t e d  t o  w a t e r s  l e s s  t h a n  3 0  
m  d e e p  ( T a b l e s  2 , 3  a n d  4 ) .  F e w  f i s h  w e r e  c a u g h t  i n  d e p t h s  g r e a t e r  t h a n  4 0 m ,  a n d  t h e s e  
w e r e  r e s t r i c t e d  t o  L .  n i l o t i c u s ,  h a p l o c h r o m i n e s  a n d  B a r b u s  p r o f o n d u s  ( G r e e n w o o d ) .  
T h e  m e a n  c a t c h  d e c l i n e d  f r o m  2 0 8 . 3 ± 3 7 . 0  k g  h r -
l  
i n  t h e  4 - 1 0  m  d e p t h  z o n e  t o  3 . 0 ± 4 . 0  k g  
h r -
l  
( T a b l e  3 ,  F i g .  2 ) .  A  m e a n  c a t c h  r a t e  o f  1 6 9 ±  2 6 . 0  k g  h r -
I  
w a s  r e c o r d e d  i n  t h e  4 - 3 0  m  
d e p t h  z o n e  w h e r e  t h e  a r t i s a n a l  f i s h e r m e n  o p e r a t e .  
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T h e  m e a n  c a t c h  r a t e  o f b o t t o m  t r a w l i n g  i n  t h e  a r t i s a n a l  f i s h i n g  z o n e  s h o w e d  a  m a r k e d  
d e c l i n e  s i n c e  t h e  s u r v e y s  o f  1 9 6 9  ( F i g .  3 ) .  T h i s  d e c l i n e  w a s  m o s t  r a p i d  i n  t h e  e a r l y  1 9 8 0 s  
w h e n c a t c h e s d r o p p e d f r o m 5 9 5 k g  h r -
l
i n 1 9 8 1  t o 1 5 5 k g  h r -
l
i n 1 9 8 5 .  
P o p u l a t i o n  c h a r a c t e r i s t i c s  o f L a t e s  n i l o t i c u s  
L e n g t h  f r e q u e n c y  a n a l y s i s  w a s  c a r r i e d  o u t  o n  2 9  3 4 5  f i s h  c a u g h t  b e t w e e n  N o v e m b e r  
1 9 9 7  a n d  J u n e  1 9 9 9  ( F i g .  4 ) .  T h e  f i s h  I t : t n g t h  r a n g e  w a s  2  t o  1 3 7  c m  t o t a l  l e n g t h .  5 0 %  o f  
t h e  f i s h  h a d  l e n g t h  b e t w e e n  4  - 1 6  c m  t 9 t a l  a n d  7 3 %  o f t h e  f i s h  w e r e  5  - 2 6  c m  t o t a l  
l e n g t h .  T h e  m o d a l  l e n g t h  w a s  1 0  c m .  '  
D I S C U S S I O N  
D u r i n g  t h e  l a k e w i d e  b o t t o m  t r a w l  s u r v e y  o f  1 9 6 9 - 1 9 7 1 ,  2 4  f i s h  s p e c i e s  b e l o n g i n g  t o  2 1  
g e n e r a  w e r e  e n c o u n t e r e d  a n d  h a p l o c h r o m i n e  c i c h l i d s  w e r e  t h e  m o s t  a b u n d a n t .  T h e r e  
w e r e  r e m a r k a b l e  c h a n g e s  i n  s p e c i e s  c o m p o s i t i o n  b y  d e p t h  w i t h  t h e  m a x i m u m  s p e c i e s  
d i v e r s i t y  i n  t h e  s h a l l o w  w a t e r s .  T h e  H a p l o c h r o m i s  s p e c i e s  c o m p l e x  c o n t r i b u t e d  8 3 %  b y  
w e i g h t ,  B .  d o c m a k ( 4 . 2 % ) ,  C l a r i a s  g a r i e p i n u s .  ( 4 . 1 % ) ,  0 .  e s c u l e n t u s  ( 3 . 8 % ) ,  P .  
a e t h i o p i c u s  ( 2 . 8 % ) , 0 .  n i l o t i c u s  ( 0 . 5 % ) ,  a n d  S .  v i c t o r i a e  ( 0 . 4 % ) .  L .  n i l o t i c u s  c a t c h e s  
w e r e i n s i g n i f i c a n t  « 0 . 1 % ) .  A m e a n c a t c h r a t e  o f 7 9 7 k g h r - l w a s e s t i m a t e d f o r w a t e r s  
b e t w e e n  5  m  a n d  2 9  m  d e e p  ( F i g .  3 ) .  T h e  m e a n  t o t a l  l e n g t h  o f s o m e  f i s h e s  
( H a p l o c h r o m i s  s p p ,  S .  v i c t o r i a e  B o u l e n g e r ,  X e n o c l a r i a s  e u p o g o n  )  i n c r e a s e d  w i t h  d e p t h .  
B o t t o m  t r a w l i n g  i n  t h e  U g a n d a n  w a t e r s  o f L a k e  V i c t o r i a  d u r i n g  1 9 8 1 - 1 9 8 5  ( O k a r o n o n  e t  
a l .  1 9 8 5 ;  O k a r o n o n  a n d  K a m a n y i  1 9 8 6 )  y i e l d e d  a l l  b u t  t w o  o f t h e  n o n - c i c h l i d  s p e c i e s  
G n a t h o n e m u s  l o n g i b a r b i s  a n d  B r y c i n u s  s p .  f o u n d  i n  t h e  1 9 6 9 / 7 1  s u r v e y .  
H a p l o c h r o m i n e s  i n  t h e  t r a w l  d e c l i n e d  f r o m  9 1 . 4 %  i n  1 9 8 1  t o  a l m o s t  z e r o  i n  1 9 8 5 ,  w h i l e  
t h e  c o n t r i b u t i o n  o f L .  n i l o t i c u s  i n c r e a s e d  f r o m  5 %  t o  9 6 %  d u r i n g  t h e  s a m e  p e r i o d .  T h e  
m e a n  c a t c h  r a t e s  f o r  a l l  f i s h  s p e c i e s  c o m b i n e d  d e c l i n e d  f r o m  5 9 5  k g  h r -
l  
i n  1 9 8 1  t o  3 5 5  
k g  h r -
l  
i n  1 9 8 3  a n d  t o  1 5 5  k g  h r -
l  
i n  1 9 8 5  ( F i g .  3 ) .  
7  
D u r i n g  t h e  s u r v e y  o f M a y  1 9 9 3  t o  O c t o b e r  1 9 9 7 ,  L .  n i l o t i c u s  c o n t r i b u t e d  9 6 . 5 %  o f t h e  
t o t a l  c a t c h  b y  w e i g h t .  F i s h  d i v e r s i t y  a n d  a b u n d a n c e  d e c r e a s e d  w i t h  i n c r e a s i n g  w a t e r  
d e p t h .  A b o u t  6 0 %  o f t h e  t o t a l  f i s h  c a t c h  w a s  i n  w a t e r s  l e s s  t h a n  3 0  m  d e e p .  T h e  m e a n  
a n n u a l  c a t c h  i n  t h e  4 - 2 9  m  d e p t h  z o n e  w a s  1 5 0  k g h r -
l
.  
T h r e e  f i s h  s p e c i e s  g r o u p s  r e c o r d e d  d u r i n g  t h e  1 9 9 3 / 9 7  s u r v e y  ( E .  a l t i a n a l i s ,  0 .  v a r i a b i l i s  
a n d  X  e u p o g o n  )  w e r e  n o t  c a u g h t  i n  1 9 9 7 / 9 8 ,  s u g g e s t i n g  a  f u r t h e r  d e c l i n e  i n  f i s h  s p e c i e s  
d i v e r s i t y .  M o r e  f i s h  ( a b o u t  9 5 %  o f t o t a l  c a t c h  b y  w e i g h t )  w e r e  r e c o r d e d  i n  w a t e r s  l e s s  
t h a n  3 0  m  d e e p  d u r i n g  1 9 9 7 / 1 9 9 8  c o m p a r e d  t o  a b o u t  6 0 %  d u r i n g  1 9 9 3 - 1 9 9 7 .  D u r i n g  
1 9 9 9  s u r v e y s ,  t h r e e  a d d i t i o n a l  f i s h  s p e c i e s ,  A e t h i o m a s t a c e m b e l u s f r e n a t u s ,  S .  i n t e r m e d i u s  
a n d  T .  r e n d a l l i ,  w e r e  f o u n d .  T h e s e  s p e c i e s  w e r e  a b s e n t  d u r i n g  1 9 9 7 / 9 8  s u r v e y  p e r i o d .  
T h e  e x p e r i m e n t a l  t r a w l  C P U E  h a s  s h o w n  a  c o n t i n u o u s  m a r k e d  d e c l i n e  s i n c e  t h e  t r a w l i n g  
s u r v e y  o f  1 9 6 9 .  C P U E  i n  w a t e r s  l e s s  t h a n  3 0  m  w a s  o n  t h e  a v e r a g e  7 9 7  k g  h r -
l  
o v e r  t h e  
1 9 6 9 - 1 9 7 1  s u r v e y  p e r i o d  a n d  d e c l i n e d  t o  1 1 5  k g  h r -
l  
i n  1 9 9 7 / 1 9 9 8 .  T h e  a v e r a g e  c a t c h  i n  
t h e  1 9 9 9  s u r v e y s  i n c r e a s e d  t o  2 2 5 ± 6 0  k g  h r -
l
,  b u t  t h i s  i n c r e a s e  w a s  p r o b a b l y  d u e  t o  t h e  
c h a n g e  o f e x p e r i m e n t a l  t r a w l  g e a r  e f f e c t i v e  N o v e m b e r  1 9 9 8  c o u p l e d  w i t h  h e a v y  r a i n s  
d u r i n g  1 9 9 8 / 1 9 9 9  a n d  t h e  c u r t a i l i n g  d e s t r u c t i v e  u s e  o f  f i s h i n g  g e a r s / m e t h o d s  d u r i n g  e a r l y  
1 9 9 9 .  T h e  f i s h  s p e c i e s  c o m p o s i t i o n  i n  1 9 6 9 - 1 9 7 1  w a s  v e r y  d i f f e r e n t  f r o m  t h e  1 9 9 9  
s u r v e y .  T h e  d i f f e r e n t  b e h a v i o u r  a n d  po~sible n e t  a v o i d a n c e  o f L .  n i l o t i c u s  p r e s e n t l y  
t a r g e t e d  b y  t h e  t r a w l  n e t  m a y  b e  p a r t i a l l y  r e s p o n s i b l e  f o r  t h e  a p p a r e n t  d e c l i n e  i n  f i s h  
s t o c k s  i n  t h e  e x p e r i m e n t a l  t r a w l  c a t c h e s .  T h e  a p p a r e n t  f o u r - f o l d  d e c l i n e  i n  s t o c k  
a b u n d a n c e  c o m p a r e d  t o  1 9 9 9  e s t i m a t e d  r e l a t i v e  a b u n d a n c e  i s  o f  m a j o r  c o n c e r n .  
A C K N O W L E D G E M E N T  
T h e  s u r v e y  w a s  f u n d e d  b y  t h e  E u r o p e a n  U n i o n  L a k e  V i c t o r i a  F i s h e r i e s  R e s e a r c h  P r o j e c t  
( R e f ;  A C P - R P R  2 2 7 )  a n d  t h e  G o v e r n m e n t  o f U g a n d a .  T h e  c o l l e c t i o n  o f d a t a  i n  t h e  f i e l d  
w a s  a  c o m b i n e d  e f f o r t  o f t h e  R . V . f f i I S  o r e w  a n d  v a r i o u s  F i s h e r i e s  R e s o u r c e s  R e s e a r c h  
I n s t i t u t e  ( F I R R I )  s c i e n t i s t s ;  w e  o w e  t h e ' f  v e r y  m a n y  t h a n k s .  
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R E F E R E N C E S .  
K u d h o n g a n i a  A W .  a n d  C o r d o n e  A J .  ( 1 9 7 4 )  B a t h o - s p a t i a l  d i s t r i b u t i o n  
p a t t e r n s  a n d  b i o m a s s  e s t i m a t e  o f t h e  m a j o r  d e m e r s a l  f i s h e s  i n  
L a k e  V i c t o r i a .  A f r i c a n  J o u r n a l  o f T r o p i c a l  H y d r o b i o l o g y  a n d F i s h e r i e s ,  
3 :  1 5 - 3 1 .  
O d o n g k a r a  O . K .  a n d  O k a r o n o n  1 0 .  ( 1 9 f 9 )  I m p a c t  o f  e c o n o m i c  r e f o r m s  
o n  t h e  p e r f o r m a n c e  o f  f i s h  pr~cessing f i r m s  a n d  t h e  f i s h e r i e s  
r e s o u r c e .  I n  G o d f r e y  B a h i i g w a  ( e d ) :  C a p a c i t y  b U i l d i n g f o r  
i n t e g r a t i n g  e n v i r o n m e n t a l  c o n s i d e r a t i o n s  i n  d e v e l o p m e n t  
p l a n n i n g  a n d  d e c i s i o n - m a k i n g  w i t h  p a r t i c u l a r  r e f e r e n c e  t o  t h e  
f i s h i n g  i n d u s t r y  i n  U g a n d a .  E c o n o m i c  P o l i c y  R e s e a r c h  C e n t r e ,  
M a k e r e r e  U n i v e r s i t y  C a m p u s ,  K a m p a l a ,  U g a n d a ,  p p .  8 - 2 6  
O k a r o n o n  J . O .  ( 1 9 9 4 )  C u r r e n t  c o m p o s i t i o n ,  d i s t r i b u t i o n  a n d  r e l a t i v e  
a b u n d a n c e  o f t h e  f i s h  s t o c k s  o f L a k e  V i c t o r i a ,  U g a n d a .  
A f r i c a n J o u r n a l  o f T r o p i c a l H y d r o b i o l o g y  a n d F i s h e r i e s ,  
5 ( 2 ) :  8 9 - 1 0 0 .  
O k a r o n o n  1 0 .  a n d  K a m a n y i l R .  ( 1 9 8 6 )  R e c e n t  t r e n d s  i n  t h e  f i s h e r i e s  o f  
t h e  n o r t h e r n  p o r t i o n  o f L a k e  V i c t o r i a ,  U g a n d a .  U F F R O  S e m i n a r ,  
N o v e m b e r  1 9 8 6 .  
O k a r o n o n  1 0 . ,  A c e r e  T . O .  a n d  O c e n o d o n g o  D . L .  ( 1 9 8 5 )  T h e  c u r r e n t  s t a t e  
o f t h e  f i s h e r i e s  o f L a k e  V i c t o r i a  ( U g a n d a ) .  F A D  F i s h e r i e s  R e p o r t ,  
( 3 3 5 ) :  8 9 - 9 8 .  
T a b l e  1 : 	  D i s t r i b u t i o n  o f  h a u l s  d u r i n g  b o t t o m  t r a w l i n g  i n  t h e  v a r i o u  d e p t h  r a n g e s  i n  t h e  U g a n d a  
s e c t o r  o f  L a k e  V i c t o r i a .  
D E P T H  I N T E R V A L  ( m e t r e s )  
P E R I O D  Z O N E  I  
Z O N E  I I  
Z O N E  I I I  
4 - 1 0  1 0 - 2 0  2 0 - 3 0  3 0 - 4 0  4 0 - 5 0  
4 - 1 0  1 0 - 2 0  2 0 - 3 0  3 0 - 4 0  4 0 - 5 0  
4 - 1 0  1 0 - 2 0 2 0 - 3 0 3 0 - 4 0 4 0 - 5 0  
1 9 9 7 N O V .  
7 1 2 9  3  5  
D E C .  
4  1 1 1 0 5  
1  
1 9 9 8  J A N .  
F E B . 1 1 5
6  4  
1  1  
M A R .  
6 9 1 0 3  
1 1  
A P R .  
2
1 4 6  1  
M A Y  
J U N .  
1 3  1 5  
1 4  
J U L .  
A U G .  3 1 2
1 1  3  1  
S E P .  
1 2 4  1  
O C T .
3  
5  





D E C .  1 2 4 2  
8
9 1  
1 9 9 9 J A N .  
3  
1 0  1 8  1  
F E B .  
M A R .  
6 1 3 5  3  
A P R .  4  
9 9 1 0 4 1  




J U N .  
1 2 1 0 1 2  3  1  
J U L .  
2 3  
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1 1 2 1  1  
S E P . 3
5 8  1
2  
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7 6  9  2 1  
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. 6  2 0  1 1  1  
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4  3 6 2 0  
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T a b l e  2 a :  D i s t r i b u t i o n  o f  f i s h  c a u g h t  d u r i n g  b o t t o m  t r a w l i n g  i n  t h e  v a r i o u s  d e p t h  r a n g e s  
i n  t h e  U g a n d a  s e c t o r  o f  L a k e  V i c t o r i a .  
Table 2b: Distribution of fish caught during bottom trawling in the various depth ranges in the Uganda sector of Lake Victoria. 
1969-1971 survey 1994-1997 survey 1997-1999 survey 
Fish species Water depth (10 in intervals I.e. 4=4-10 m, 10=10-20 m, 20=20-30 m, etc.) 
4 10 20 30 40 50 60 70 4 10 20 30 40 4 10 20 30 40 50 
Aethiomastacembelus frenatus $ $ $ * 
Bagrus docmak $ $ $ $ $ $ $ $ 0 0 * 
Barbus altianalis $ $ $ $ $ 0 0 
Barbus spp 0 0 * * * * * 
Brycinus spp $ 0 * 
Clarias gariepinus $ $ $ $ $ $ $ $ 0 * * 
Haplochromines $ $ $ $ $ $ $ $ 0 0 0 0 0 * * * * * * 
Gnathonemus longibarbis $ $ $ 
Labeo victorianus $ $ $ 0 * 
Lates niloticus $ $ $ 0 0 0 0 0 * * * * * * 
Mormyrus kannume $ $ $ $ $ $ $ $ 0 * 
Oreochromis esculentus $ $ $ $ 
O. leucostictus $ $ 0 0 * 
O. niloticus $ $ 0 0 * * 
O. variabilis $ $ $ 0 
Protopterus aethiopicus $ $ $ $ $ $ 0 0 * 
Schilbe intermedius $ $ $ $ $ $ $ $ * 
Synodontis afrofischeri $ $ $ '$ $ $ $ $ 0'0 * * * * 
S. victoriae $ $ $ $ $ $ $ $ 0 * * * * 
Tilapia rendalli 
T. zillii $ 0 • 
* 
* 
Xenoclarias eupogon $ $ $ $ $ $ $ $ 0 
Total 20 18 16 11 10 9 8 8 12 13 3 2 2 11 12 7 6 3 3 
Total (survey period) 20 16 17 
Table 3: Mean catch rates (kg hf1) for fish caught during bottom trawling in the various depth ranges in the Uganda sector 
of Lake Victoria (November 1997 to December 1999). 
DEPTH INTERVAL (metres) 
Total Percen-
FISH SPECIES 4-10 10-20 . 20-30 30-40 40-50 50-60 4-30 (kg hf1) tage 
Aethiomastacembelus frenatus 0.00 0.00 0.00 0.00 
Bagrus docmak 0.01 0.01 0.01 0.00 
Barbusspp 0.03 0.01 0.03 0.03 0.08 0.01 0.02 0.02 0.01 
Brycinus spp 0.00 0.00 0.00 0.00 
C/arias gariepinus 0.09 0.04 0.04 0.02 
Haplochromis spp 4.43 4.11 8.35 1.22 0.98 0.05 5.56 5.12 3.15 
Labeo victorianus 0.00 0.00 0.00 0.00 
Lates niloticus 173.72 139.45 160.00 116.93 1.68 4.83 153.19 146.37 90.02 
Mormyrus kannume 0.01 0.01 0.00 0.00 
Oreochromis leucostictus 0.01 0.01 0.00 0.00 
Oreochromis niloticus 24.81 8.63 9.14 8.25 5.07 
Protopterus aethiopicus 0.39 0.18 0.16 0.10 
Schilbe intermedius 0.00 0.02 0.00 0.00 
Synodontis afrofischeri 0.04 0.02 0.01 0.00 0.01 0.02 0.01 
Synodontis victoriae 0.00 0.01 0.24 0.13 0.01 0.03 0.02 
Tilapia rendalli 0.02 0.01 0.01 0.00 
Tilapia zillii 0.01 0.12 0.06 0.05 0.03 
Xenoclarias eupogon 
Number of species caught 9 13 5 5 5 3 17 
Mean catch (kg hf1 ) 208.25 153.70 168.58 135.18 2.98 5.08 169.76 162.61 
Confidence level of the mean (95%) 37.27 22.37 38.85 66.31 3.46 12.45 
Number of hauls 104 237 165 39 13 3 506 561 
Table 4: Mean catch rates (kg h(1) during bottom trawling in the Uganda sector of Lake Victoria (November 1997 to DeCember 1999). 
DEPTH INTERVAL (metres) 
Fish ZONE I ZONEII ZONE III 
species Period 4-10 10-20 20-30 30-40 4-10 10-20 20-30 30-40 40-50 4-10 10-20 20-30 30-40 40-50 
ALL 1997 118.38 274.99 85.66 140.87 0.28 95.44 80.29 52.70 69.86 0.42 
1998 125.70 195..26 17.81 7.06 164.79 145.74 64.37 114.31 3.64 155.87 103.64 66.15 2.37 
1999 118.53 173.22 220.82 28.03 224.77 251.15 339.30 309.84 10.94 382.80 130.20 217.42 136.57 3.70 
Mean (kg h(1) 120.32 191.59 119.32 14.05 188.32 210.82 185.56 245.52 3.40 268.72 112.81 151.21 74.75 4.20 
Aver. (kg h(1) 142.43 191.66 135.37 
Total hauls 4 30 20 9 76 87 79 17 9 24 120 66 13 4 
Lates 1997 110.22 173.46 87.54 138.69 0.16 84.29 67.25 54.3969.79 0.00 
niloticus 1998 105.50 185.86 15.00 6.82 138.89 142.08 66.48 114.01 2.24 136.04 94.92 66.03 1.90 0.02 
1999 78.90 151.90 234.91 27.82 179.52 219.39 308.11 303.38 10.64 360.50 109.33 229.74 135.51 2.40 
Mean (kg h(1) 85.55 180.55 124.96 13.82 154.91 180.62 171.44 240.85 3.40 249.00 99.16 158.44 74.18 1.21 
Aver. (I (kg h(1) 134.58 168.49 129.08 
Total hauls 4 30 20 9 76 87 79 17 9 24 120 66 13 4 
Oreochr. 1997 7.64 0.53 0.03 0.00 0.00 8.33 10.36 0.00 0.00 0.00 
niloticus 1998 19.40 1.00 0.00 0.00 15.15 1.72 0.00 0.00 0.00 20.04 7.49 0.00 0.00 0.02 
1999 33.47 1.56 0.00 0.00 45.40 21.47 0.04 0.00 0.00 10.50 11.37 0.00 0.00 0.00 
Mean (kg h(1) 29.95 1.08 0.00 0.00 28.29 10.28 0.02 0.00 0.00 12.92 9.45 0.00 0.00 0.01 
Aver. (I (kg h(1) 2.87 11.37 6.36 
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Fig. 4: Length frequency distribution for Lates niloticus from bottom trawling in Lake Victoria (Uganda),
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